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PBOVISIOXAL SPECmCATIOl^ 
Improvemeiits in and rekting to Ifaidc 

I Pehcy Uox, a Britiab subject, of Old a centre piece or rod slidaUy moimted in 

Briileway, Forest Drive, Keston Park, the body and liavi3Q|r a pwt engaged wxtn 65 

Kent do hereby declare nature of this the cutter adapted to efiect an ^outward 

invention to be as follows:— feeding movement thereof when the 

fi Ihia invention lelatee to rock boring actuating means le moved rearwardly 

and like tooh and ia particularly eon- relatively to the body. The cutter* may 

ceriued with a tool adapted for the be provided with cam aurfaeea eng^d by t>W 

cpunterbOTing of previoualy drilled holes the actuating meana for effecting the 

in rock and similar formations either lateral feed. . * 

10 natural or artificial. In rOck blasting According to a further featore^ of the 

operatiDns the sise of the explosive charge invention, thfl cutters are pivotaUy _ 

is limited by the diameter of ^e shot hole mounted ia the body, and preferably Iw 6o 

which should be small, otherwise hot only ia slots which extend parallel to the oxis 

is the cost of drilling excessive but the o£ the tod. Ijt one form of the invention 

15 ef&cacy of the charge will be reduced, each cutter is of fiat cross-section and two 
The normal me of shot hole is frmm. one cutters are mounted -upon a common pivot 
and a hall to three inches in diameter, pin. Each cutter is preferably formed 70 
Attempts have been made to enlarge the with a cam slot. The alidable centee 
inner end of the shot holes for accommo- piece has a fork end carrying a cross j^xa 
20 dating bigger charges but hitherto im which engages the two cam slots, which 
satisfactory way of accomplishing this are formed so that &s the fork moved rear- 
has been evolved , The present invention wardly tho cutters are fed outwardly into 76 
aims to provide a sample and cftsctive countorboring position. ^ • % 
meana for enlarging or counterboring In another form of the invention the 

25 drilled holes in rock formations and par- cutters are^ actuated by a rack and pinion 

ticularly to enable the inner ends of shot arrangement. In this form the body has 

holes to be enlarged for the purpose a fixed centring piece for engaging the 80 

described above. Another object of the bottom of the hole and the rack members 

invention is to provide a tool for this ere mounted on a carrier which is movable 

80 Earpose which is of simple and rugged relatively to the body; the rotary drive .is 

construction, and one which is adapted to transmitted to- the carrier and thence 

bo operated' by the apparatus usually through the rack members by engagement 85 

available for rock drilling. with the slots in which they slide. Each 

According to the invention a counter- cutter comprises a flat plate-like element 

86 boring tool is provided comprising a body having a toothed sectoral i>ortian nwir its 

which may be introduced into the hole end for engagement with the ra<^ 

and rotated therein, having cutters members. According to a feature of this »0 

movably mounted in the body, which construction, each rack lies alongside one 

cutters are arranged to be fed laterally of the nutters and forms a lateral guide 

40 into counterboring position by actuating when the cutter is ext^ded outwardly, 
means having thrust engagement with the According to a further feature of tha 

bottom of the hole. It will be understood invention, the cutters have shaped^sidA 96 
that the body is rotated and fed forwaiilly faces adapted to engage the sides of the 
by any snitahle means, preferably by the hole when displaced outwardly, and carry 

i\ usual jack rods employed in the pre- cutting diamonds ia sUndard mountinga. 
liminarv drilling operations, and the According to a further feature^ of .the 
forwarif feed in conjunction with the invention the^ cuttero txt pivotaUy 100 
aforesaid thrust means forces the cutters mounted and lie side by side within the 
into engagemMxt with tbe side© of the hole body in wifedrawa position, and means is 

50 to form a counterboie of .th^ desired provided to receive Ihe lateral thruat on 
dimensionB. ' *^ cutters m thoir opeiativo posifaoa. 

lii one form of the invention the Ruch means may comtwise thrunt merobeni. 105 
actuating means for the cutters comprises extending partly into the Mots in which, 
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tha cuUere are mottnted^ and xuay be fixed 
or movable. Tbne in an arran,gexnent in 
wluch the cnttei's are rack opeorated, tke 
rack associatefl with uae ol the cutter:^ 
6 is arranged to extend alongside tbe otker 
cutter, and to form a lateral abutment 
wbicb 1^ adapted to receive the side thrust 
on the cutter. The provision for taking 
up lateral thrust is important in that it 
!0 permits the use of a relatively long cutter 
giving a wide lateral reach. The cutters 
Be anugly. within the overall dimensions 
of the tool when wi&drawn. 
The invention may* be embodied in 
15 various canatmctional forms, two of 
which will now be^ described oy way of 
example. In carrying the inventitm into 
effect according to one convenient mode, 
tiiera is provided a body or head of 

20 generally tubular form with flattened 
sides^ adapted to be attacSied to a ja<dc 
rod or like actuating means and rotated 
within the shot hole. Towards the rear 
end of the body a pair of. diametricaljiy 

25 disposed lateral slots are provided for 
accomooaodating the cutters. A transverse 
pivot pin mounted in the body towards 
fho^ rear of the slots receives two cutters 
which are flat in crosa^section and have 

30 shaped edges for engaging ^ sides of the 
hole. A recess in ^faie lower end of each 
cutter engages a fixed ^in which limits 
the cutter travel. The width of the cutter 
slots is twice the thickness of the in- 

35 dividual cutters so that the latter may lie 
side bv side in their withdrawn position. 
A guide member is welded in position to 
ocoupy half the width at the upper end 
of each slot and serves to take lateral 

40 thrust on the cutter when extended. It 
will be appreciated that the arrangement 
aDowB of ^e uae of cutters of large oetobs- 
section since their width may be nearly 
equal to the diameter of the body. Each 

45 cutteir has a cam slot inclined to the 
length of the cutter and this slot ia en- 
gaged by an actuating pin to swing the 
cutter outwardly as the pin is moved roar^ 
wavdly. Preferably the slot is sHghily 

fiO ourved and also includes a straight portion 
parallel to tiie length of the cutter. The 
offlnjncm pin which eng^es the oppositely 
indined oam slots in ihe two cutt^ is 
cairied^ by a fork sliding within the 

55 oylindiical bore of the body and is in* 
tegral with a rod which at itr forward 
end is attaohed to a centring- member 
having a point which maybe engaged* 
with the bottom of the hole. • The centring 

60 member is a hollow rod and accommodates 
a hfiHcal spring the rear end of which 
beffin - against a shoulder in the body-, 
which should also- form a guide for the 
forked rod. The spring ten£ to maintain 

66 the centring piece in its foremost posi- 



tion^ the cutters being then withdrawn in 
the 'lotA, 

Th«» ruttei-s have :ihaped operativ}e * 
erl;re>, iuclufUng a i-urved portion which 
firrit engages the ilde^ uf the hole and TO 
straight portion inclined to the cutter 
axis. The edge i.s'abo aligttly inclined 
with respect to the cutter axis and is 
drilled, to acrommodate standard tapered 
diamond mountingB. 75 

The tool is attached to the usual iacV 
rod or drilling rod snd is iotroduced into 
the shot hole until the centre piece en- 
gages the bottom of ^ hole. Fttr&er 
forward movement of the tool will cause 

80 

the cuttera to be fed outwardly and ihe 
tool h then rotated to cut a counterbore. 
By continually feeding the tool fcrward 
the. cutters will be displaced outwardlT 
to their masdmum extent, which wiU 85 
occur when the jiin reaches the end of the 
inclined portion of the cam slot. iPuriher 
forward^ feeding will bring the pin into 
the; straight part of the cam and will cause 
parallel rounterbOTe to be cut having a W 
length corresponding to the lengfli of said 
cam portion. It wall be understood that 
by employing centre pieces of different 
length the position of the oounterbore 
relative to the bottom of the hole may be 95 
varied. The tbol is centrally bored and 
washing fluid may be supplied by the 
usual meaaa. 

In carrying tiie indention into effect 
according to another mode, the body of 
the tool carries the cutters at its fd^wfiH 
end and the cutter feed is effected' by a 
rack and pinion arrangement. In tbis 
form the tubular body has a forwordly 
extending and fixed centiing piece, which 108 
however may be removable, i>enniiting 
different lengths to be used. A pair of 
diametrically opposed lateral sloi» near 
the forward end of the body, accommodate 
the two spaced cutters which as in the 110 
previous example are of flat cross-section. 
At the rear end of each cutter a toothed 
sector is formed, and the cutters are 
mounted on separate pivot pins which ex- 
tend half way across the width of the slot* 115 
The rear end of the body has a large' 
circular bore in which falides a xjairier 
member which ia adopted to be attached 
to the jack rod or drill rod. A pair of 
toothed racks extend forwardly from the ISO 
front end of said carrier member and edch 
^gages the toothed sector of a cutter. 
These racks are adapted to slide forwardlv 
and occupy one half of the ctrtter slots', 
and tiiey also occupy the space between 126 
one side of the slots and the cutter pivot 
pins previously mentioned. Each slot tibus 
a«»ommodates a cutter and a rack side: by 
an" as the racks move forwardly they 
will lie alongside the cutters and provide ISO 
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abutmentft for taking lateral thrust on the 
extended cutters. Betainxag bridge 
members are welded across the Teanriffd 
eudfl of the alots. The rack carrier is 
5 mienially boxed to accommodate a helical 
sjrring T^hich beaia against a ahoTilder 
within the body and lying just to the rear 
of the slota. This spring tends to main- 
tain the carrier with the cutters in with- 

10 ilrawn position. 

A atop member is monnted on the 
carrier and consists of a ring and a pair 
of arms which enga^ the rack ahonldera 
^ hen the blades are an the closed position. 

16 The ring is retained in place by a collar 
secured to the rear end of the obdy. It 
will be understood that rotation is applied 
to the carrier on which the racks are 
monnted and is transmitted to the body 

20 through the racks which are laterally en- 
gaged in the cutter slots as previously 
described. In use, the tool is advanced 
into the hole until the centre piece is en- 
fi^ged, after which further forward move- 

25 ment causes the carrier to be moved into 
the body against its spring and to actuate 
the cutters outwardly by means of the 
toothed racks. When the cutters are fully 
extended, further moTcment is prevented 

30 by the abutment of the rack rarrier upon 
the shoulder of the body. 
The cutters are in the form of blades of 



40 
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flat cros8-«8ction, having a pilot hole irear 
one end and one side thereof, the toothed 
sector being of course concentric with the 35 
said hole. The cutting edge comprises a 
straight portion extending from new the 
pivot to the further end of the blade where 
It merges into a curred portion. The edge 
is drilled to receive diomond mountings. 

The carrier member which is attached to 
the jack rod is centraUv bored for ad- 
mitting washing liquid and there is a con- 
tinu^n bore in the body terminating, ai 
the cutter slota» , . * 

It win be understood that the forms of 
counterboring tool described above are 
especially intended for enlareing the inner 
enAs of the shot holes to enable big^ e^ 
plosive charges to be employed in rock 60 
blasting. However, the invention may ob- 
viously be applied to many other uses 
where a coun.terbore or internal cutting 
operation is required. By making pro- _ 
vision for the employment of centring 5* 
pieces of varying lenguis the couiiterbore 
may be made at any de^xed distance, 
•wittin limits, from the end of the hole. 
The construction permits tie snpply of 
liqtiid from washing away the cuttings 00 
resulting from the operation bf the tool. 

Dated this 26th day of April, 1940. 
MASJCS & CLEEX. 
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Improvements in and relal^g to Rock Bonng and like Toob 



I, iPEEoy Cox, a British Subject, of 
Old Bridleway, Porest Drive. Koston 
Park. Kent, do hereby declare the nature 

65 of tMs invention and in what manner thu 
same is to be iierformed, to- be i)articu- 
larly described and ascertained in and by 
the following statement: — 
In rock blasting operations the sue of 

70 the esrplosive charge is limited by the dia- 
meter of the shot hole which ^ould be 
!>inall, o^erwise not only is the cost of 
drilling excessive but the efficacy of the 
charge will he reduced- * The normal 

76 aise shot hole is from one and a half 
to three inches in diametetr. 

ProiNisals have been made to enlarge 
the inner ends of shot holest by counter- 
bcring for accommodating bigger charges 
80 and the present invention relates to rotary 
rbck boring and like tools adapted for the 
coanterborini? of previously drilled holes 
in rock and similaT formations either 
natural or artificial, of the type compria- 
M ing a slotted body which may be intro- 
duc(»d into the hole and rotated therein, 
having pivoted cutters mounted side by 



side in the slotted body and arranged to be 
fed laterally into counterboring position 
by actuating means having thrust engage- 90 
ment with tiie bottom of the hole. 

The present invention aims at providing 
sinuile and efEective innoroviements in a 
toofof the above type affording a rugged 
eonstrueiion^ in which the cutters are 95. 
adapted to stand up to the lateral thru^ 
develo]>ed in countCTborin^, 

The invention consists lu providing^ in 
a tool of the type described, guide ai^«l _ 
abutment means adapted to contact along 100 
a l(mer portion of the side of each cutter 
to afford support against lateral thrust on 
the cutters whexi in the extended position 
in counterboring. 

In one form of the invention, the actuat* 105 
ing means for the cutters comixrises a 
centre piece or rod slidably mounted in the 
body and having a part engaged with com . 
slots in the outtersi and adopted to effect an 
outward feeding movement thereof when 110 
the actuating means Ls moved rearwardly 
relatively to" the >>oAy. For example* the 
cutters are of flat cro5»-pe<«tion and are 
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mounted upoa a common pivot pin in the 
filotted body of the tool. The cam slot of 
each cutter is alidably engaged by a cro3*- 
^ earned by a forked centre piece so 

o that as the fori movei reanvardly the 
cutter* ai-8 fed outwiirdly iuto iHiuutHrbor- 
mg i)o8atiou, the lateral thruat being 

. tak^ by ^ide and abutment meanfi or 

111 ^^S*^^^ extending into the slotted bo,lr 
10 of the tool, . " 

In another form of the invention, the 
cutters are actuated by a rack and pinion 
«irang«n€nt. In this form, the bodv ha^ 
^centre piere for enga^in^ the 
10 bottom of the hole, and the rar^ members 
are moiuted on a carrier which is movable 
relatively to the body; the rotarr drive h 
a-ananutted to the carrier and thence 
tljjou^h the rarl member* by enga^relnent 

20 THth the alotfl in which ther slide. Each 
cutte comprisea a £at plate-like element 
having a toothed sectoral portion near its 
rear end for engagement with the rack 
membeM. In this case each rack extends 

25 ahmgaidc a cutter and farms lateral guide 
and thruflt abutment means for the adja- 
cent cutter vrhen such is extended out-* 
w^ardly. 

^ According to a further feature of the 
aO invention, the cutters have ahaped side 
faces adapted to engage the &ides of the 
ht)le when displaced ontwardly, and pre- 
ferably carry cutting diamondsi in 
standard mountings, 
S5 Two suitable constructional fonuH of 
the invention inll now be described by 
way of example and illustrated by the 

accompanying dra\ringa. in ivhich : 

Figure 1 is* an elevation of a loek 
40 eounterboring tool according to the present 
invention; 

Figure 2 is an elevation of the tool 
taktti m a plane at rigbt-angle^ to the 
plane of Figure 1, shoiring the riittm 
iff removed; 

.Jiff™ 3 ifl a cro9*-section of the tool, 
witii the <'uttcrB removed, taken nu the 
bne 3— 3 of Figoie 1 ; 
Figure 4 is an end view of the forward 
^ end of the tool; 

Figure 5 is an elevation of the s^liHinar 

for actuating the cutters; 
Kgure 6 is a side view of one of the 
cutters; . 

55 6a is an end view of the cutter ; 

Figure 7 is an elevation of 'another form 
01 rock eounterboring tool ; 
Figure 8 ia an elevation of the bodv of 

*A ^ y^^^^ righf-anries 

60 to the idane of Figure 7; 

Kgii© 9 is an end view of the bodv of 
the tool taken from the rear; 

Kfnre 10 is a cross^ctirm taken on the 
W lO— 10 of Figure 7: • - 

«> Figi^iv 11 is a rroBs-section taken on t\ie 



line 11— U of Figure 7; ' - 

Figure 12 is an elevation d the ^rriffr 
member for the toothed racks; 

Figure 13 ia an end view of the carrier 
member; 70 

Figui^ 14 iii an elevation of the stop- 
member for the carrier member : 

Figures 15 and Iti are side and end views 
respectively of one of the cutters; and 

Figure 17 is an end view of a pari o! 75 
one of the cutters showing' the method of 
mounting the diamonds. 

In carrying the invention into eS&ct 
according to one convenient mode as ilW 
touted in Figures I to 6, the rock oountciu 80 
bonag tool is provided with a body or head 
1 of generally tubular form having 
flattened sides aad adapted to be attached 
at 2 to a jack rod or like actaating means 
such as are generally used with rock drills 85 
tor rotating -the tool within the hole, 
lowards the rear end of the body a psir 
of diamekically disposed lateEral slotfi- 3 
are provided for accommodaidng the 
cutters. A transverse pivot pin 4 mounted 90 
, m the body towards the rear of the dots 8 
receives two cuttttfs 5 which aie flat in 
cross-section and have diaped edges e for 
«apaging the sides of the hole; A Tecess 

? the lowcr-end of each cutter engages 95 
a fixed pia 8 mounted -in the bo^ 1 whSih 
linute the lateral or t)utward swiiurfne 
movement of the cutter. Thewidth^SS 
cutter slots 3 is 8%htly in excess of twice 
the thickness of the individual cutters 5 100 
so that the latter may lie side bv side when 
in ihtxr withdrawn position. A guide 
memtor 9 consisting of a rectengular plate 
IB welded in position to occupy half' ihe 
width towards the npper end oJ each slot 
8, and serves to take lateral thrust exerted 
on the cutter when the latter ia in an 
extended position and in cutting ensnum- * 
ment with the sides of the hde? It ^ 
be appreciated that this ammgemenfllO 
allowa of the use of cutters of relativelY 
^ge cross-section as compared with the 
Jometer of the body of the tool, since ' 
tiiwr A^idth may be nearly equal to tiie 
latter. Iix their withdrawn position tlie lld 
eutters he wholly within the body of the 
tool as shown in dotted lines in Figure L 
IA • is provided with a ram slot 

30 mclmed to the general length of the 
cutter, and this dot is adapted to be.cn- 330 
gaged by an actuating pin to swing the- 
cutter outwardly upon its pivot 4 as the 
actiiahujar pin is moved reai^dly.-.'Ehe 
slot 10 IS preferablv ^htly ru3^ as 
Bhown and also includes a straigit por-125 ' 
tionll A recea« 12 provided on one edge' 
of each cutter is. adapted to ^t ovot ^o. 
tHrust receiving member 9 .when thacutter. 
" in <^mp]etely withdrawn position. - 
Ihe common actuating pin 13 which ^30 
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engages the oppositely inclisied alois in 
two cuttexa . oarriecL i/v a fork 14 
elidiiiff witLm the cylindricftl bore 15 of 
the body and ib mtegral yn& a rod 16 

5 which at its forwar-d end is attached to a 
vmtre piece 17 baving a pohLt 18 irhich is 
adapted to be engaged with ihe bottom o! 
tjke flihol bole* 33us centre piece is formed 
m&. a flat 19 on one side alidably eiigaged 

10 by a puL 2D whkh i>reYeniB rotation.^ A 
cylindrical boie 21 inthin the centre piece 
1/ accominodates a helical spring 22, thc^ 
rear end of vbicb bears against a shonlder 
28 in tbe body, this sthatuder also f onninjr 

15 a gnide for ihe^ rod 16. The spring & 
tends to mamtain the centre piece 17 in 
its forconost position^ in vbich dso the 
cutters are completely withdrawn within 
tbe elots 3. 

20 The cutters have shaped operativef 
rutting edges as shown in Pignre 6, in- 
cluding a curred portion wbich first 

' . enga^ the^sides of tbe hole and a straight 
portidn which, ia inclined to the general 
a direction of the length of the cutter. The 
edgo 6 is also sjightly inclined with 
respect to the pivotal axis of £he cutter 
and is drilled to acconimodate standard 
tapered diamond mountings as indicated 

50 at 2i, 

The tool is attached at 2 to the ufioal 
jaclc rod or drilling rod and is introdnred 
into the shot bole until the point of the 
centre piece is engaged witti the bottom 

85 of the hole. Further forward morement 
of the tool will cause^ the cutters to be fed 
outwardlv until their operative edges 6 
engage the Bide of the ^ole and the tool 
is then rotated to cut a counterbore. By 

40 ccmtinuoualy exerting a forward feeding, 
pressure on the tool the cutters will be 
prof^saively displaced outwardly to theii' 
maximum extent, wMoh will peoor whan 
the actuating pin 13 Tea^duas the end of the 

^ curved portion of the cam dot 10. JSirUier 

, forward feeding movement will bring the 
. pin 18 into the rtraii^t part 11 of the cam 
slot and movement of tbe pin along this 
' . slot portian will not result m any further 

50 outward displacement of the enttiars. Ia 
this way a paraUel-stded ootrnterlnxre will 
be cut navmg a length corresponding to 
the length of tbe stodght portion 11 of 
the cam slot. It wiU be understood that 

55 by employing centre pieces 17 of dilEerent 
lengtbis, ^ position of the counterbore 
relative to the bottom of the hole may be 
varied. It will be noted that the tool has 
a central bore which extends into the 

00 cutter slots axul washing Kquid may be 
supplied by this means. 

in icarrying^ the inyeniaon into effect 
according to another mode, as illustrated 
in Figures 7 to 17^ the cutt^ are arranged 

85 to be carried at the forward end of 



body of the tool and the cutter feed^ i:i 
effected by means of a rack and funion 
arrangemant. In this form the tubular 
boi^^ has a f orwardly extending centre 
piece 28 secured therein. This centre 70 
piece may however be removable, "pegp- 
niitting centre pieces of different lengths 
to be used. A pair of diamefeically 
opposed lateral slote 27 are jprovided near 
the forward end of tbe body 25 and are 75 
adapted to accommodate two opposed 
cutters 2S whiob as in the previous ex- 
ample are of flat cross-section as shown in 
I'iffares 16 and 16. Eaeb cutter is pro- 
vided willi an operative cutting face which 5U 
is partly straight as at 45 and partly 
curved as at 47» and at ite rear end is 
fanned wil^ a tootixed sector 29. The 
cutters Qxe mounted on separate pivot pins 
30^ each of which extends haU-way across 85 
the width of the respective cutter slo^ 27. 

The rear exkd of the body 25 has a large 
circular bore 31 in which slides a carrier 
member 32, the end 38 of which is adapted 
te be attecned to the jack rod or drill rod. 90 
A pair of toothed racki^ 84 extend for- 
wardly from the front end of the carrier 
member 32 and eacb engages with the 
toothed sector 29 of a cutter. These racks 
are adapted to slide to and fro and occupy 95 
one hall of the cutter slots, and they are 
also adapted to occupy the space between 
one side of the said slots and the cutter 
pivot pins 80 as shown in Pigure 10* A 
sh^ulw 85 having a bore 86 ia piroVided lUO 
at the forward end of the eyUndxical bore 
31. ISaek slot thus accanunodates a cniter 
and a rack side by side and^as the racks 
are moved f orwardly they will lie along- 
side the cutters and provide abutrnfflEito 105 
for taking the lateral thrust caused by the 
enga^ment of the extended cutters with 
the side of the bole. Betaining bridge 
members 87 are welded aerobe tiie rearward 
ends of the slote 27. The rack carri^' 110 
member 82 is provided with, a large ia- 
temal bore 38 in communication with a 
small bore 89 through wbicb washing 
fluid may be supplied* The enlarged bore 
88 accommodates a helical spring 40 lib 
which bears against the shoulder The 
action of this spring tends to tni^4n<aiiii 
the carrier mexnoer 82 in a positiion in 
which the shutters are withdrawn witiiin 
their slote| ae indicated in Figure 7. 120 

A stop member is mounted on the bodv 
of the tool and connate of a ring 4J. 
formed integrally witii a pair of arms 42 
which pass through, slots 42a in the body 
and engage the shoulders 34a of the racks 
84 when the blades of the cutters are in 
their withdrawn or dosed position. The 
ring 41 is reteined in place by means of 
a Dollar 43 secured to the rear end of tiie 
body 25. It will be understood that rota- 130 
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tioii is applied to the carrier 82 on which 
the. racks 84 are mounted and la traixs- 
mitted to the body 25 through the rocks 
vhieh are laterally engaged in the cntter 
5 alots aft pravianaly described. In iiae, the 
. tool is advanced into the hole until the 
centre piece 26 is engaged irith the enJ 
iihereof, after which further forward 
moTement causes the carrier memb^ 32 
LO to be moved into the body against the 
actioai of the spring 40 and actuates the 
cutters 28 ouiwarSy by means of the 
toothed racks 34 engaging wi& the toothed 
sectors 29. When the cuttm have been 
15 fnlly eaatended fnrther movement is pre- 
vented by the abutment of the forward and 
of the carrier member 32 against the 
shoulder 35 within the body. 
The cutters are in the form of blades 
20 44 of flat cross-section having a pivot hole 
45 near one end and one side hereof » the 
tootled -seirtoT 29 being concentric with the 
said hole. The cutting edge comprises a 
straight poriifm 46 ext^ding from uear 
26 tlw pivot 46 to the further end of the 
blade where it merges into a curved por- 
tion 47. The edge is drilled transversely 
as indicated at 48 and receives standard 
tapered diamond mouutinga 49. 
30 ^» in'ervioufrly mentioned, the carrier 
member 32 is centrally bored for ad- 
mitting washing liquid, and there is a 
continuatian bore in the body 25 through 
which Uio liquid is supplied to the cutter 
85 s^ois. 

It will be understood that the forma of 
counterboring tool described above are 
especially intended for enlarging the 
inner pds of shot holes to enablebiggei- 

4U explosive charges to be employed in rook 
blasting. However, the inveniion may 
obviously be applied to many otho- uses 
where a counierbore or internal cutting 
operation is required. By making pro- 
vision for the employment of centre pwe^ 
of varying lengths, the connterbore may 
be made at any desired distance, within 
limits, from the end of the hole. The 
constmction permits of the supply ot 

60 liquid for washing away the cuttings 
resulting from the operation of the tool. 

Having now pai-ticularly described and 
ascertained the nature of my said iuTen- 
tion and in what manner the same in to be 

65 perfOTmed, I declare that what I claim 
is:— 

1. A counterbttring tool of the type 
described and having guide and abutment 
means adapted to contact, along a lower 



portion of the side of each cutter to afford 60 
support against lateral thrust on tha 
cutters when in the eixtended posxtaoii in 
counterborimj. 

2. A tool as claimed in Claim T in 
which the cutters are flat in crossHsection' ^ 
with cam slots therein adapted to be en- 
gaged by actuating means comprising a 
part on a centre pieca or rod slidiSitly 
mounted in the body. 

3. A tool as clauned in Claim 1 or 2, 70 
in which the cutters are mounted upon a 
common pivot. 

4. A tool as claimed in Claim 2,* in 
which the alidable centre piece has a fprk 
end carrying a cross pin engaging the cam 75 
slots of the outters. 

5. A tool as claimed in Claim 1, in 
which the cutters are actuated by a rack 
and pinion arrangement. 

6. A tool as claimed in Claim 6, iji 80 
whidi^the body has a fixed centre piece for 
^gG«ing the bottom of the hole and rack 
members mounted on a ciurier whidi is 
movable relatively to the body ^gage 
toothed sectors on the cutters. g5 

7. A tool as claimed' in Qfjjsi 6, in 
which the rotary drive is trampjiitfod to 
the carrier member and th^ce through the 
rack members by engagement w^ ,the 
slots in which they slide, . gQ 
^ S. A tool as claimed in .Claim 5, 6 or 

h cutter coinprises a flat 

blade-like element having a toothed 
seotoral portion near its rear, end for eor 
gagement with the rack members. " 95 

9. A tool as claimed in Claim 5, 6. 7 or 
8 in which each rack member lies alcmg^ 
sida one of the cutters and forms a latesral 
guide and thrust abutment therefor when 
the cutter w extended outwardly. 100 

10. A tool as claimed in any of the 
preceding claims in which the cutters hav© ' 
shaped side faces adapted to engage the 
sides of the hole when displaced outwardly 
and carry cutting diamonds in standard 105 
mountmjBB. 

11. The improved form of connterbor-.' 
ing tool substantially as hereinbefore 
described with reference to Pigures 1 — j6a . 

of the acroinpanying drawings* hq 

12. The imjiroved form 01 counterbor- 
ing tool substantially as described witii 
reference to Figures 7—17 of the acoom- . 
panying dniwingd. 

Dated this 17th day of April, 1941^ 

MAESS &.CLEBX. 



LMadngtoEU 8pa; PiiiiUd for His Haiecr^^t Stetuneiy Office, by. iZw Coma ^tm^—im. 
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